Introduction
1 1 a total of 11 genes are specific to VNI, three specific to VNB, and 25 specific to VNII ( Table   3 6 3 S5). These include two clusters of genes specific to VNI or VNII located within otherwise permease, which could be involved in uptake of uric acid products. The cluster of six genes 3 6 7
unique to the VNII genomes includes a predicted transcription factor, amino acid transporter, also missing from the JEC21 C. neoformans var neoformans genome, the more distantly
related C. gattii genomes contain syntenic orthologs of all of the VNII-specific cluster genes and between 1 and 3 non-syntenic orthologs of the VNI-specific cluster. These patterns suggest gene loss and perhaps lateral transfer in some species and lineages account for 3 7 3 these differences. There was little other evidence of lineage-specific gene loss; orthologs
missing in only one lineage included only hypothetical proteins. In addition, we further
searched for genes with loss-of-function mutations in all members of each lineage using SNP data, to find genes that may be disrupted but still predicted in the assemblies. However,
we found no convincing evidence of disrupted genes with known functions in any of the Given the high level of gene conservation between lineages, we sought to identify rapidly
evolving genes that might be involved in phenotypic differences between C. neoformans pairwise comparison are shown in Table 2 , and the three comparisons in total include 18 3 8 6
unique genes. The set is dominated by transcription factors (GLN3, PDR802, SXI1α, 3 8 7 YOX101, and ZNF2) and transferases (ATG2602, CDC43, GPI18, HOC1 and RAM1), many al., 2015). In particular, CDC43 and RAM1 are both rapidly evolving; these genes represent genotypes from Africa ( Figure 1) for VNII (pi=0.00105) ( Table 3) . Genetic diversity within the VNB lineage was similar
between the South America and African isolates (pi=0.00727 and 0.00736, respectively).
However, genetic diversity of VNI isolates in India was lower than VNI isolates in Africa compared to VNI and VNII, reflecting the higher variation within VNB ( and VNB-VNII are 0.595 and 0.707, respectively (Table 4) . To further examine the evolutionary history of the novel South American VNB isolates, we isolates on the phylogeny, was excluded from the analysis. All four of the subclades 4 2 6 contained more unique alleles than were shared across either VNB group or geography number of unique alleles shared within the VNB groups from different geographic regions 4 3 0 than were shared across VNB groups within the same geographic region (Figure 7 ). The basal branching of Brazilian VNB isolates revealed in the phylogenetic analysis
suggested that South America could be a global center of C. neoformans var. grubii diversity.
7
To further investigate this hypothesis, and to explore recombination in the context of Independent confirmation of ancestry using STRUCTURE confirmed that V87 includes primarily VNB ancestry with ~1% VNI alleles ( albicans (Hirakawa et al., 2015) and may contribute to the generation of genetic diversity in 6 0 2 both species.
Aneuploidy was also commonly observed in the haploid Cryptococcus neoformans var. there is higher genome instability during infection. An isochromosome of the left arm of partial chromosomes using sequencing read depth; alternatively these regions could be
represented in the genome as fusions with other chromosomes.
Previous studies of Cryptococcus gattii have pointed towards South America as a source of 6 1 7
the diversity for the C. gattii VGII lineage (Engelthaler et al., 2014; Hagen et al., 2013) .
Given the shared evolutionary history of C. gattii and Cryptococcus neoformans var. grubii 6 1 9
( Xu et al., 2000) , South America could also represent a major diversity center of
Cryptococcus neoformans var. grubii. Our data suggests that Cryptococcus neoformans var. grubii can complete its sexual reproductive life cycle in environmental niches, such as plants observations that all lineages of Cryptococcus neoformans var. grubii show the ability to
widely disperse, to recombine, and to hybridize, illustrates that this pathogen has a high 6 3 1 degree of evolutionary plasticity that is likely related to its success in infecting the 6 3 2
immunosuppressed 'human environment', thereby causing a high burden of mortality A total of 188 C. neoformans var. grubii isolates were selected from previous studies, which
include 146 clinical isolates, 36 environmental isolates, 4 animal isolates and 2 isolates of 6 3 9
unknown isolation source; these isolates were collected from 14 different countries:
Argentina, Australia, Botswana, Brazil, China, Cuba, France, India, Japan, South Africa,
Tanzania, Thailand, Uganda and USA ( Table S1 ). Most of the clinical isolates were isolated other tree species. French isolates were collected during the Crypto A/D study (Dromer et al., 2007) . The study Fluconazole sensitivity testing
Fluconazole MICs were determined for two isolates by the NHLS laboratory in Green Point,
Cape Town using the E-test method (Biomerieux) (Bicanic et al., 2006) . supplemented with 0.5M NaCl and cultured for 40 hours at 37°C, prior to extraction using the 6 6 7
MasterPure Yeast DNA purification kit (Epicentre) as previously described (Rhodes et al., 'HaplotypeCaller' in GVCF mode with ploidy = 1, and genotypeGVCFs was used to predict 6 8 4 variants in each isolate. All VCFs were then combined and sites were filtered using filtered if the minimum genotype quality < 50, percent alternate allele < 0.8, or depth < 10.
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the manuscript. All sequence data from this study have been submitted to GenBank under BioProject ID with the highest d N , which measures both the mutation rate and selection. Figure Legends Using a set of 876,121 SNPs across the 159 non-hybrid isolates, the phylogenetic
relationship was inferred using RAxML. geographical site of isolation is noted by colored boxes. isolate. B. Principal components analysis separates the 3 major lineages, with the hybrid
isolates showing a mix of VNB ancestry with either VNI or VNII. along each chromosome is depicted as a colored bar corresponding to VNI, VNII, and VNB isolates (RCT14, IFNR21, and CCTP50), the contribution and copy number of A (green) and is depicted, with either full or partial chromosomal regions shown; see Figure S4 for detailed coverage plots for all AD hybrid isolates. in the VNI genomes or VNII genomes; these are depicted using a representative genome bars. B. Insertion of C358_04097 to C358_04102 in MW_RSA852. fineStructure was performed on a SNP matrix using a representative of each clonal
population within the VNI lineage. These genomes were reduced to a pairwise similarity
matrix, which facilitates the identification of population structure based on haplotype sharing
within regions of the genome. The x-axis represents the "donor" of genomic regions, while material, and white representing the least amount of shared genetic material (no sharing).
The geographical site of isolation is illustrated with coloured boxes as in Figure 1 , and
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